 (Br3r Ophthalmol 1994; 78: 903-906) 
Nephropathia epidemica (NE) has been known since the papers of Myhrman' and Zetterholm. 2 The causative agent is Puumala virus,3 which belongs to Hantavirus genus in the Bunuaviridae family. 4 Clinically NE is the mildest form (mortality below 0-5%) in the group of haemorrhagic fevers with renal syndrome (HFRS). The most severe form (mortality 5-6%) is An ophthalmic examination was performed immediately after patients contacted first aid for their general symptoms (acute phase). The patients underwent a control examination after total recovery from their disease (control phase). In both phases complete ophthalmic examination was performed including cycloplegic refraction, gonioscopy, automatic refractokeratometry (Canon RK-1), and ultrasound A scan measurements (Teknar A/B 1992) in cycloplegy. The ultrasound equipment was calibrated weekly and the reproducibility of the measurements was confirmed by measuring both eyes of three healthy test persons during 2 months in seven separate sessions. At least five reliable measurements per eye were taken in each session. The measured ultrasound parameters were anterior chamber depth (ACD), thickness of the lens, axial length (AXL) of the eye, and length ofvitreous cavity (VL). The patients were divided into two groups: patients with myopic shift of 0'5 D or more between acute and control Table 1 The changes in refraction (D) (mean (SD)) in two groups assessed by the amount of myopic shift. Group I =change in refraction ¢0 phases (group 1) and patients with myopic shift less than that (group 2). The ophthalmic examination of the acute phase was performed [1] [2] [3] [4] [5] [6] [7] [8] [9] (mean 5 '4) 
ANTERIOR CHAMBER DEPTH
In both groups the anterior chamber was more shallow in the acute phase than after recovery but there were statistically significant differences between the groups. As Table 2 shows the changes in depth were much more prominent in group 1 than in group 2. The differences in anterior chamber depth (ACD) in group 1 between acute and control phases were 11'9% RE and 10-8% LE. The corresponding differences in group 2 were 3'78% RE and 3'18% LE.
LENS
In both groups the lens was thicker in the acute phase than after recovery, but there were statistically significant differences between the groups. As 'Fable 3 shows the changes were more prominent in group 1 than in group 2. The differences in the thickness of the lens in group 1 between acute and control phases were 4'0% RE and 3'3% LE. The corresponding differences in group 2 were 1'77% and 1-62%.
VITREOUS LENGTH AND AXIAL LENGTH
As Tables 4 and 5 show vitreous length (VL) and axial length (AXL) were slightly shorter in the acute phase than in the control phase in both Myopic shift and its mechanism in nephropathia epidemica orPuumala virus infection result (12%) from the same area.7 Thus, the higher values seem to be too high and may be due to invalid sampling. However, we must emphasise that the real incidence is unknown because the number of milder unhospitalised cases during one epidemic is many times greater, but it seems logical that the incidence should be lower. Truly transient myopia, however, does not give correct data on the refractive change in NE; the incidence of 40 5% of myopic shift in our study indicates that myopic change in refraction is common. However, myopic shift was often found only by ophthalmic examination as the patients were mostly hyperopics and they did not have blurred distance vision.
Our ultrasound measurements and keratometry readings showed that myopic change in refraction is caused by variations in three different parameters: position of lens, thickness or shape of the lens, and finally corneal curvature. The most prominent change was the forward movement of the anterior diaphragm or shallowing of the anterior chamber (which probably is the most important factor in myopic shift). Thickening of the lens causes myopic change by steepening of anterior and posterior curvatures of the lens. Steepening of the cornea seems to have some influence on myopic shift, too, but because of the small number of keratometry readings (n= 14), it was not considered significant. We found some shortening of axial length of the eye in the acute phase, which has an opposite effect on refraction. Shortening of the AXL may be explained by the general dehydration and ocular hypotension in the acute phase. In young patients the non-cycloplegic refractions may cause myopia as a result ofciliary spasm as is shown in our case history. However, the spasm in the ciliary body is not the basic reason for myopic shift.
But what is the connection between myopic shift and Puumala virus? There is evidence that Puumala virus multiplies in capillary endothelial cells,27 which can cause increasing permeability and leakage of osmolar active material as well as of red cells. The leakage of red cells is seen as interstitial haemorrhages in kidneys, heart, lungs, and pituitary gland. We have seen bleeding in the conjunctiva and retina. The changes in osmolarity of aqueous humour and of crystalline lens, and oedema in ciliary body could be a logical explanation of the myopic change in refraction.
There was no significant asymmetry in the ocular changes, which could make the clinical expression of the disease more complicated. Asymmetry in this disease has been found, for example, in renal manifestation measured by isotope nephrography.7 In general, we consider the ocular findings and changes to support the original hypothesis7 of common capillary endothelial damage as the basic pathogenesis in NE.
Finally, we would like to emphasise from the practical clinical point of view that basic refraction and the amount of myopic shift determine whether the patient becomes truly myopic or not. The term myopic shift covers the refractive changes of NE better than transient myopia, because it is not dependent on basic refraction.
